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Amcncfanenta to the Claims; 

Thi3 listing of claims will replace all prior versions, and listings, of claims in tlie application: 
T.xstin g of Claims: 

Claim 1 (currently amended): A method for forming a dififractive lens, comprising: 

forming a stack comprising above a first surface of a transparent substrate, the .stack 
comorisine at least two phase shifting layers separated by an etch stop layer above a first 
auA ' fa ci. Ufa t ranapo i rcnt aub stewte, the transpatent substrate being transmissive to a light 
wavelength selected from infrared to ultraviolet; md 

patterning the stack to form layers of a difEractive optical elementiand 

bonding a bonding ring to the first surface of the tra nsparent substrate aroundJhe 
dl ffractive ootical element t 

Claim 2 (original): The method of claim 1 , wherein the transparent substrate comprises a material 
selected firom the group consisting of quarts, Pyrex, and sapphire. 

Claim 3 (currently amended): The method of claim 1, wherein said forming a stack comprises: 

■ 

(1) depositing a first phase shifting layer comprising a material selected from the group 
consisting of amorphous silicon and silicon nitri de; 

(2) growing aft the etch stop layer comprising silicon dioxide on the first phase shifting 
Layer; and 

(3) depositing a second phase shifting layer comprising the material on the etch stop layer. 

Claim 4 (original): The method of claim 1, fiirther comprising forming an opaque coating on a 
second surface of the substrate. 

Claim 5 (original): The method of claim 4, wherein the opaque coating comprises amorphous 
silicoiL 

Claim 6 (original): The method of claim 1, fiirther comprising, prior to said forming a stack: 
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forming a» antireflecrivc coating on the first surfece of the transparent substrate, wherein 

the stack is formed on the antircflective coating- 
Claim 7 (original): The method of claim 1 , further comprising, subsequent to said patterning the 
stack: 

forming an antireflective coating over the diffractive optical element 
Claim 8 (canceled). 

Claim 9 (cuiTently amended): T)ie method of claim [[8]] L wherein said bonding comprises 
fonning a bond b etween th e bonding ring and the transparent substrate selected fivwn the group 
consisting of an anodic bond, an adhesive bond, a hydrofluoric acid bond, and a glass frit bond- 

Claim 1 0 (curreatly amended): The method of claim [[8]] 1, further comprising bonding a 
submount to the bonding ring to form a package. 

Claim 1 1 (cuixently amended): a ^^thr^A fnr fnrm^n^ a diffractive lens, comprising: 

forming a stack comprising above a first surface of a transpar ent substrate, the stack 
comnristng at least two nhase shifdng lavers separa ted bv an etch stdu layer, the 
trans parent substrate being transrnissive to a light wavelength selected from infrared to 
ultraviolet: 

patterning the stack to form lavers o f a diffractive optical element; and 

The method of claim 1, farther oompri wRg bonding a submount to the first surface of the 
transparent substrate with silicone. 

Claim 12 (currently amended): A method for fonning a dif&active lens, comprising: 

providing a silicon-on-insulator (SOT) substmte comprising a transpa rent device laver, an 
insulator laver below the device laver. an d a handle laver below the insulator laver, the 
transparent device laver being transmissivc to a light wave length selected from infrared to 
ultraviolet: 



fonning a stack above the transparent device laver. the stack comprising at least two phase 
shifting lavers separated bv an etch stop lavcn 

patterning the stack to form lavers of a diflfractive optical element: and 
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qate ^x c ai u J u f Oa i m 1 , whcrQin tho troMparcnt o ubotm l c coniprigca a deviGc layer of a 
ailie u n oa inaulator (SOI) aubgtra terfe c P OT substrate flinhcr comprbms an insulator 
taye ^ bclow the device layer and a handle layer b ol ow the^ndulator layer, tho iriothod 
further eompriaing: 

etching the handle layer to the insulator layer to remove a portion of the handle layer 
opposite the diffractive optical element, wherein the remaining portion of the handle layer 
forms a bonding ring. 

Claim 13 (original): The method of claim 12, further comi>rising: 

etching the insulator layer to remove a portion of the insulator layer opposite the 
diflBractive optical element. 

Claim 14 (currently amended): The method of claim 13, further comprising: 

forming an antibreflectivc coating on a second surface of the transparent device layCT 
opposite the difftactive optical element. 

Claim 15 (original): The method of claim 12, further comprising: 

forming a bonding pad on the bonding ring. 
Claim 1 6 (original): The method of claim 12, further comprising: 

forming a planarization layer over the dif&active optical element; and 

planarizing the planarization layer. 
Claim 17 (original): The method of claim 16, fiirther comprising: 

forming an antireflective layer on the planarization layer. 
Claim 18 (currently amended): A diffractive lens, comprising: 

a transparent substrate being transmissivc to a light wavelength selected from infirared to 
ultraviolet; and 

a diffractive optical element above a jfirst surface of the transparent substrate, flie 
diffractive optical element comprising at least two phase shifting layers sfirparated by an 
etch stop layeriand 
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a bonding ring bonded to the first surface of the transparent substrata m>md the 
diffractive optical element . 

Claim 19 (original): The lens of claim 1 8, wherein the transparent substrate comprises a material 
selected JBrom the group consisting of quartz, Pyrex, and sapphire. 

Claitn 20 (original): The lens of claim 18, further comprising an opaque coating on a second 
surface of the substrate. 

Claim 21 (original): The lens of claim 20, wherein the opaque coating comprises amoiphous 
silicon. 

Claim 22 (original): The lens of claim 18, ftirther comprising: 

an antireflective coating between the first surface of the transparent substrate and the 
difB:active optical element. 

Claim 23 (original): The lens of claim 18, further comprising: 

an antireflective coating over the diffractive optical element. 

Claim 24 (canceled). 

Claim 25 (currently amended): The lens of claim [[24]] 18, wherein the bonding ring is bonded to 
the transparent substrate by a bond selected from the group consisting of an anodic bond, an 
adhesive bond, a hydrofluoric acid bond» and a glass frit bond. 

Claim 26 (original): The lens of claim 1 8, fiirther comprising: 

a submount bonded to the bonding ring to fonn a package. 

Claim 27 (currently amended): A diffractive lens> comprising: 

a transparent substrate being t yangmifl. Mve to a light wavelength selected from inifrared to 
ultraviiotet; 

a diffractive optical e) emcnt above a first surface of the transparent substrate, the 
dififractive optical element comprising at least two phase shifting layers separated bv an 
etch stop layer: and 

The long of claim 1 8, fbrtbcr oomprising: 
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a subtJiount bonded to the first surface of Ifae transparent substrate with silicone. 

Clain 28 (cuTxcntly amended): A diffractive lens, comnrising: 

a silicon-on-insulator fSOH substrate comprising a transparent device laver, an insulator 
layer below the de vice laver. and a handle laver below the insulator layer, the transnarent 
device layer being transmissive to a light wavelength selected ftom infrared to ultrayiolet 
The Icna of claim 18^ wherein the tnmsporent o^botratc compriaca^ - dcvicc layer of a 
silicon on insulator ( S OI) substrate^ the SOI substrat e farther oomprioing on insulator 
layer below tho device layer and a hondlc layer bclow tho insulator layer, the handle layer 
being etched so the remaining portion of the handle layer forms a bonding ring; 

a difEractive optical clement above a first surface of the transparent device laver> the 
dif&active optical element comnrisinp at least two phase shifting layers separated bv an 
etch stop laver . 

Claim 29 (currently amended): The lens of claim 28, further comprising: 

an antireflecti ve coating on a second suiiace of the transparent device layer opposite the 
diffiractive optical element. 

Claim 30 (original): The lens of claim 28, further cotnprising: 

a bonding pad on the bonding ring. 
Claim 3 1 (original): The lens of claim 28, further comprising: 

a planarization layer over the dif&active optical element 
Claim 32 (cuijently amended): The lens of claim [[28]] 3L farther comprising: 

an antireflective layer over the planarization layer. 
Claim 33 (original): A method for forming a diffiractive lens, comprising: 

forming an etch stop layer on a first surface of a silicon substrate; 

forming a dif5&actiye optical element above the etch stop layer, 

forming a planarization layer over the difftactivc optical element; 

planarizing the planarization layer; 
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bonding a transparent substrate to the planarization layer, the transparent substrate being 
:> trausmissive to a light wavel«igth selected ftom. infrared to ultraviolet; and 

etching a second surface of the silicon substrate to the etch stop layer to remove at least a 
portion of the silicon substrate opposite the dif&active optical element 

Claim 34 (original): The method of claim 33, wherein the transparent substrate comprises a 
material selected finom tlie group consisting of quartz, Pyrex, and sapphire. 

Claim 35 (currently amended): The method of claim 33, wherein said forming a dif&active optical 
element comprises: 

forming a stack comprising at least two phase shifting layers separated by another etch 
stop layer above; and 

patterning the stack to form layers of the diffractive optical element. 

Claim 36 (original): The method of claim 33, wherein said bonding a transparent substrate to the 
plauarization layer comprises: 

forming a bonding layer on the planarization layer; and 
bonding the transparent substrate on the bonding layer by an anodic bond- 
Claim 37 (original): The method of claim 33, further comprising, prior to said forming a 
dif&active optical element: 

forming an antireflective layer on the etch stop layer, wherein the dif&active optical 
element is formed on the antireflective layer. 

Claim 38 (original): The method of claim 37, further comprising: 

etching the etch stop layer to remove a portion of the etch stop layer opposite the 
dif&active optical element. 

Claim 39 (original): The method of claim 33, wherein the remaining portion of the silicon 
substrate forms a bonding ring. 

Claim 40 (original): The method of claim 39. flirther comprising: 
forming a bonding pad on the bonding ring. 
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Claim 51 (original): A method for. forming a diflfractive lens, comprising: 

forming a mold for a diffractive optical element on a first surface of a silicon substrate; 

fbnning a lens layer above the mold, wherein the lens layer conforms to the mold to form 
the diffractive optical element, the lens layer being transmissive to a light wavelength 
selected from infrared to ultraviolet; 

planarizing the lens layer; 

bonding a trat^parcnt substrate to fhe lens layer; and 

etching a second surface of the silicon substrate opposite of the diffractive optical element, 
wherein the remaining portion of the silicon substrate forms a bonding ring. 

Claim 52 (original): The method of claim 51, further comprising, prior to said forming a lens 
layer above the mold: 

forming an etch stop layer on the mold; and 

wherein the lens layer is formed on the etch stop layer and said etching a second surface of 
the silicon substrate comprises etching the silicon substrate to the etch stop layer- 
Claim 53 (original): The method of claim 51, wherein the lens layer comprises a material selected 
Item the group consisting of silicon nitride and silicon dioxide. 

Claim 54 (original): The method of claim 51 , wherein the transparent substrate comprises a 
material selected irom the group consisting of quartz, Pyrex, and sapphire. 

Claim 55 (currently amended): The method of claim 51, wherein said forming a mold comprises: 
forming a stack comprising at least two lens layers separated by an etch stop layer; and 
patterning the stack to form layers of the mold for the dif&active optical element 

Claim 56 (original): The method of claim 5 1 , further comprising: 

forming a bonding pad on the bonding ring. 

Claim 57 (original): The method of claim 51, further comprising bonding a submount to the 
bonding ring to form a package. 
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Claim 58 (original): A difftactive lens, comprising: 

a transparent substrate being transmissive to a light wavelength selected fiom infrared to 
ultraviolet; 

a difftactive optical eleixient below the transparent substrate; and 

a bonding ring below the diffractive optical element. 

Claim 59 (original): The difftactive lens of claim 58, further comprising; 

an etch stop layer between the difi&active optical element and the bond ring. 

Claim 60 (original): The dif&active lens of claim 58» wherein the diffractive optical element 
comprises a material selected from the group consisting of silicon nitride and silicon dioxide. 

Claim 61 (original): The diffractive lens of claim 58, wherein the transparent substrate comprises 
a material selected from the group consisting of quartz, Pyrex, and sapphire. 

Claim 62 (original): The dif&active lens of claim 58, further comprising: 

a bonding pad on £he bonding ring. 
Claim 63 (original): The dififractive lens of claim 58, further comprising: 

a submount bonded to the bonding ring to fonn a package. 
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